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ROPOT nOCTOflHHOrO TOKA, coAepma- 
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npeo6pa30BaTeiiH, oamii ncwiKK KOTopux co- 
eAHneH c pejibcaMM, a Apyroft nepea BbiKJuoia- 

Te/IH — C KOHT3KTHOH CeTblO. AOtlOIHHTeAbHblH 
npOBOA, nOABeUieflHblM Mepe3 H30AHTOpU Ha 
OnOpaX KOHT3KTH0H CeTH, OTCaCblBatOlilHe TpaHC- 
(|)OpMaTOpbI t OAHH KOHeU nepBHMHOM O6M0TKH 
K3 >KAOrO H3 KOTOpblX Mepe3 KOHAeHCaTOp noA- 
KJllOMeH KKOHTaKTHOMy npOBOAy, a BTOpHMHOH- 

k AonoAHHTejibHOMy npoBOAy, npHMeM ApyrHe 

KOHUbl TOfi H ApyrOH 06MOTOK nOAKJUOMCHbl 

k peAbcy, h nepeMbiMKH, coeAiutaiowHe Aoncwi- 

HHTCJIbHblH fl pOBOA C peJlbC3MH, OTAU HatOUiCLHCX 
TCM, HTO, C tie* b JO IIOBblUieHHH HaAOKHCXTTM, 

OHa CHa6>neHa 6jiokom KOMwyiauHM, hmgioiuhm 
K0HT3KT CHrHa.ibHoro pe;ie KpacHoro orHH CBe- 
Tcx}>opa t BKJitoMeHHbiH nepe3 AByxnOJIIOCHHK B 
pa3puB nepeMbiMKH. 
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M3o6pCTCtlllO OTHOCHTCM K ':MCKrpiH'li;i6- 

)kchmk) 3.icKTpono.inM>K>«oro cocTana. 

Ue.lb M30<5pCTOHMH — I10BIJUICMHC ll.'UO/K- 
HOCTH CHCTCMW. 

Ha nepTOne npiiBCACHa iipMiiiiHiiiia.ibiiaM 
cxeMa cHcreMU. 

CiicTeNa 3^cKTpocua6>KeimH 3AeKTpit»ie- 

CKHX *KeAC3HhlX AOpOT UOCTOHHIIOrO TOKa 

coaep>KHT ycTaiioB.icHiibie na mroBbix hoa- 
ctshuhhx npeo6pa30Bareji« I, "bjuin notice 
KOTopux coeflHHen c pe^bcaMH 2, a Apyroft 

Mepe3 BblKJllOHaTeflH 3 — C KOHTaKTHOH CCTbK) 4. 

AonoriHMTe^bHUH npoBoa 5, nojiBeiueHHbiH »ie- 

pC3 H30AHTOpbt 6 Iia Onopax 7 KOHT3KTHOH 

ceTH 4, otcacbiBajouiHe Tpanc<}>opMaTopbi 8, 

-PAMH JKOHCl* ,JieP BMMHOH^6M(3TKH_Ka)KilOrO II 3 

KOTopux Mepe3 KOHAeHcaTop noAiuiioMeir 

K KOHT3KTHOMy npOBOAy, a BTOpHMHOH — K AO- 

nojiHHTejibHOMy npoBOAy 5, nptmeM npynte 
KOHUbi toh 11 Apyroft oCmotck noAKAioMCHbi 
k peAbcy 2, h iiepcMbiMKH 10, coeAHHrnomitc 
Aono a h h tca b h bi A npoooA 5 c pojibca mm 2. Chc- 
TeMa cna6>KCna oaokom !l KOMMyTamni c koh- 

TaKTOM II.!. IIMOKMUHM KOHT3KT CHni3AbHOrO 

peine Kpacnoro orna CBeTO<fx>pa 12, BioiiOMeii- 
HbiH Mepe3 Aoyxno.iiocHHK 13 b pa3pwB riepe- 
MbmKit 10. 

CMcreMa paGoTacT c/iCAyiomHM oGpa30M. 

ripH OTCyTCTBIHI 3AeKTponOABH>KHOrO CO- 

CTaBa 14 (3. n. c.) Ha m e >nn oact a h uho h ii oh 
30He b peACHiiux tiJKa^ax 15 ee cBero(]>opoB 12 
b CHrHajibHOM Gaokc 16 peAe weAToro oniH 
h pejic 3C.nenoro orim B036y>KAeHbt ti pa3MUK3io- 

LUHMH K0HT3KT3MH I 7 II 18 pCJie WCATOTO OTHH 

pa30MKiiyTbi ucihi nHTaHiifl JiaMnu l9Kpacttoro 

OTHH M UCIIH HMTailMfl K3Ty UICK 6AOK8 II KOM - 
MyTaUHM.C KOMT3KTOM I I.I. TlpM 3TOM lia BCCX 

CBeTO({)opax I2 3toh mc>k noAcra huhoh mom 30hw 
ropHTpa3pciuaiouiHH oroiib (jKCATbift, 3ejieHbiA) 
h uenH bccx ce nepeMbtqeK 10 pa30MKHVTu 3a- 
MbiKaiomiiMM K01iTaKTa.Mi1 CiOKa 1 1 kommv- 
TauHH. 

Flo KOHTaKTHOH CCTH 4 30HU npOTCKaCT TOK 
rapMOHHK, 06 yc.10B.1CH HUH p33HOCTbK) HX 113- 

■ iipR>kcHHM na 1 cMe>KHbix noACTaimnnx notibt. 
Pa3H0CTi* iianpsuKOiiHu co3AaeTC« ?a rw*T 
pa3HOH Harpy.iKH na 30iiax, cmokhux c pac 

C M a T p II B 3C MO H 30IIOH. l~lo AOIIO.1HIIT0.1MIOMY 

nponoAV 5 npoTenacT tok noA achctbmcm paa- 

HOCTM H3ltpH>KCHHH BTOpHMHblX 06MOT0K 0T- 

eacflBaioiMix Tpanei|)opMaropoB 8 cmokhux 
noACTaumtH. 3th 06a tokb hmciot pamtVM) iuvih- 
mwy it na xoahtch » npoTHBocj>a3c. T<ikhm 
o6pa30M oocciiCMimacTCR KOMneitcamtH Mcitiaio- 
mcro am sin tin thtoboh cctm. 

ripH UOH FUIOH HH 113 MOKHOACT3HUHOHHO ft 

30iie 3. ii. c. 14 it noc.iCAyioiueM ero itepeMCiiie- 

HHH TOK rapMGHHK, RpOTCKaiOIUHH HO KOHTaKT- 
HOH CCTH 4, MCHHCT BCAHMHHV II Mail piUKICMMC. 
TaK K3K 3 H MblK3CTCH »|CpC3 3. II. C. 14. IaMH 
nORRIIHlHHHCH Ha MC^HOACTailUHOHIKlH :U)IIO 

3. n. c. I I :i;ihmm:iot oamh ee G.iok vm.iotok 
n y Tit. to h MiK.'i({>y I ") CHenMf.jpa l2 t orpa>KAaK>- 
men; irm O.iok vmiictok. pe.ie :-kimt<m o owtn 
h pe.n* :u\UMinr:> ormi o^ecTOMe.'iw, llpit tniM 
pa:«M<iiKaHiHii!t' KDiiraKTiJ 17 h Is pi\u- >kv.\ 



lorn nniH 3 a mk h y t u h no.i;itoT iianpflMCHHC 
na .kimiiv 19 KpaciiorooritH cneTo(|)opa 12 h na 
KaryuiKV G.iosa 1 I KOMM)TanifH. Ha 3tom cbc- 
T(K}>ope 12 ropiiT Kpaciibifi oroiib h KOHTaKT 
1 1.1 O.ioKa II KOMMyTamni 3aMbJKacT uenb 

5 HCpCMblMKH 10. HaXOAHIUeHCH OKOAO 3TOTO CBe- 

TO<})opa 12. 

ECAII 3. II. C C I10C3A0M 33 KHM3CT ABa 

6aok3 — yMacTKa, to b niKa<J)ax 15 CBeTO()>opoB 
12, orpa>KA3K>uiHX 3rn yqacTKM nyr*i, peJie 
J0 weAToro orHfl h peAe 3eAeH0ro othji o6ecro- 
weiibi it qepe3 pa3MUKaioiuHe 1 7 h 18 KOHTaKTbt 
peAe >k ca to ro orim noAaeTCH Hanpn>KeHHe 
na AaMtiw 19 KpscHoro onin ooohx cbcto(|)o- 

POB 12 H Ha KaTVUIKH KOMMyTaUHOHHblX AByx- 

[ioaiociiiikob 13 nepeMbmeK 10 y 3thx cbcto- 
ts (JjopoarB pe3yAbTaTe stoto Ha AByx cbcto(J)0— 
pax ropHT KpacHuti oroHb h uenn pacnano>KeH- 
tibtx B03AC 3thx CBCTO^opoB 12 nepeMbmeK 10 

3aMKIiyTbl. 

Bcacactbhc 3aMiiiKatiHn ueneit nepeMbi- 

MCK 10 TOK B xlOnOAHMTCAbHOM npOBOAC 5 MCHH - 
20 CT BCAHMHliy.. H Hanpa BACHH6 H CHOB3 p3BCH 

no BCAHMHite h npoTHBonoAO>Keji no (J)a3e TOKy 
rapMOHHK KOHTaKTHOH ceTH, MeM o6ecneMHBa- 
eTCH KOMtieHCaUHH npH H3AHMHH 3. n. c. 14 Ha 
MOKHOACTaHUHOHHOM 30HC 
25 B T3K0M COCTOHHHH CHCTCM3 3ACKTp0Clia6- 

)KeHHfl ItaXOAHTCH B TeHCHHe BpCMeHH, HOKa 

3. n. c. 14 nepeMetuaercfl, b npeAejiax oahhx 
h Tex >Ke 6aokob— yMacTKOB nyTH. 

Ilpit nepexoAe 3. n. c. 14 c oahoto 6aok3 — 
30 ynacTKa na Apyroii nponcxoAHT CAeAyiomne 
H3MeneHHH. B iiiK3<J>y 16 caeTO<})opa 12,orpa>K- 
Aaioiuero nepBufi 6aok— yMacroK, cuanaAa 
cpa6aTbiBaeT peAe mcatoto ophh, 3aTeM no 
Mepe yAaAeHHH 3. n. c. 14 cpaGaTbmaeT peAe 
3e.ieHoro orHH. ripn cpa6aTbiB3HHH peAe >KeA- 
35 Toro orim ctutMaeTcn itanpn>KeHHH c A3Mnbi 19 
KpacHoro orim h oHa nOTyxaeT h noAaeTC« Ha- 
np«)KeHHe na AaMtty 20 weAToro othh h OHa 
3aropaeTCR. ripH cpa6aTbiB3HHH pe^Ae 3eAeHoro 
othh c a a m n M 20 >Ke.iT0io othh HanpsDKeHtte 
ciiHMaeTCfl h nocT\ r naeT Ha AaMny 21 3e.ieHoro 
40 orttn, A3Mna 20 noVyxaeT, a«mh3 21 3aropaeTcn. 
Iluc.'ie cpa6aTbiB3HHH peAe >KeAToro othh chh* 
NtacTcn Hanpa>KeHne c kstvuikh 6aokb It KOM- 
MyTamni ii ero koht3kt I I.I paspuBaeT uenb 
nepcMbiMKit 10, KOTOpan ycTaHOBJteHs B03.ie 
iiepaoro CBCTOiJmpa 12. na kotopom 3aropaeTcn 
5 >kc.itnh orottb. 

B tiiKa(})y cBCTOi|)opa, orpa>Kaatomero bto- 
poft 6aok— ynacroK iiyrii. na KOTopuA Bbte3>Ka- 
ct 3. ii. c. 14, oTiiaaaeT peAe >neAToro othh, 
hah oTttaaaKn peAe >Ke.iToro othh h peAe 3e.ie- 
noro ontw. B nepooM CAy^ae cHHMaeTcn Hanpa- 
Mceiuie c AaMtiw 20 weAToro othr, bo btopom— 
c AaMnu 21 3CAeiioro 6ni»;"Ha AaMny 19 Kpac- 
Horo ontH noAaeTCH HauptDKCHHe, OHa aaropa- 
i* i cm h OAHoiipeMeiHio cpa6aTbtBaeT 6aok II 

KOMMV T3 It HH H 33M UK3CT KOHTaKTOM 11.1 UCHb 
55 HOpCMtJMKH 10. paCttaiO)KeHHOH OKOAO CBeTO- 

tjiopa, na kotopom aaropaeTCR KpacHbtA orottb. 
\\ pe.iy.ibvare >tm\ ncpcK.itOMCtiHH it ttciiHx 

MOp«'MI.I'H'K iMK\MU*'IHHaOrC>l ti.K MOHCHHC IUVIHMH- 
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Hbi it $a3bi TOKa aono.iHHTc.iMioro npmioaa 5. 

KOTODbie COOTBCTCTByiOT H3MIMCIIHHM OCIIIMHHW 

h 6a3w TOKa rapMOiuiK b KOirra kthoA ccth 4, 
npoHexoAmuMM BCJieacTBiie nepcMeiueHHH 
3 n c. 14 no MOKnoACTaiiuiioitnoH 30He. 
TaKHM o6paaoM, npH abidkchhh 3. n. c. 14 h 
pacnojicmeHMH ero b jik>6oh tomkc Mcrcnoii- 



CTaiimiOIIHOri 30HM TOK HipMOIIIlK KOHT3KTIIOH 

com 4 h TOKiionaiiiiiTo.ihHoro npoito.ia 5 paBHw 
no o am Mime ii npoTiiBonojio>KniJ no 4)33e, 
b oe3yji^TaTe 3toro ManmTiiuc nam o6ohx 
tokob KOMncHciipyiOT Apyr Apyra m b uennx 

CBH3H nOMexa OT KOHTaKTHOH r eTH lie B03HH- 

Kaet, 



CocTaBHTe.ib B. Komctkob 

3aKa:. 3465/18 TM P a*bS0 "°?" MC 

BHHI1I1H rocyaapcTBCHMoro komh tcts CCCP 

nO AtflZ* M3O6p0TCHHH M O'KpblTHM 

113035. MocKBa. >K-35. PayiucKaH • uafi ... -1. 4,5 
*m.im3.i linn «IUTtffl». r. ymropoA.. y-v IlpocKTHan. 4 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 

[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 1 LI, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 11, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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